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????????????
A Theoretical Model
of the Inventory cycle
??????? ?
The purpose of this paper is to clarify the mechanism of the Kitchin
cycle. To do this, we divide the role of inventory into three functions,
these are the production smoothing function, the bu®er Stock function,
and the stock-out avoidance. After that, we set up the model which
can explain the behavior of inventory growth rate and the growth rate
of shipment. In order to give a theoretical explanation on the cyclical
relations between inventory and shipment, we investigate the function of
inventory. As the result, we can show that the main engine of inventory
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???????? Y??????? Y ed????????????????
IPn????? _Y ???????????????????????????
????????
_Y = ¯(Y ed ¡ Y )?? 0 < ¯ < 1 (1)
IPn = (1¡ ¯)(Y ¡ Y ed )?? 0 < ¯ < 1 (2)
??????????????????????? ¯ ??????????
























d ¡ Z)?Zd = z(D)?0 < ¸ < 1 (4)
??????????????????
??? z0(D) > 0 (5)
??????????????????













11) ????2009?p.21??????????? z0(D) ? 0.8?1.8 ?????????










???????? ISn ????????????????????? _Z???
??????? Iun????????? Iin ?











?????????????? Y ed ?????? D
e ????????? IS
????????
Y ed = D
e + ISn (10)
?????????????? Yd ???? D????????? IS ???
?????




D = C + I (12)
??14)?????????????????????
C = cY +B?? 0 < c < 1 (13)
?????????????????????????
13) z0(D) < 0 ??????
14) ????????????????
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_Y = ¡¯Iun=(1¡ ¯) (15)
??????15)???????????????????????????
????????????????????????????????16)??
???????????? _Z ? (1)?(3)??(7)?(11)(14)????????




?????????????????????? _Z = _Y = 0????
(12)(13)(16)????????? Y ¤ ?
Y ¤ = D = (B + I)=(1¡ c) (17)
????????? _Z = _Y = 0???? (4)(7)(9)(15)??????????
? Z¤ ?
Z¤ = z(Y ¤) (18)
???????? _Z = _Y = 0???? (4)(7)?(11)(14)(17)(18)?????
??
15) (14) ??????? (1)(2)(8)(9) ????Iu
n
¡ _Y = Y ¡ Yd ???????? (15) ??
???























(1) ???????????? _Y = 0?? _Z = 0????
??????????????????????????????????
(1)(4)(10)(12)?(14)???????
_Y = ¡¯(1¡ c)Y + ¯¸Zd ¡ ¯¸Z + ¯(B + I) (20)
???????(12)(13)(16)(20)???
_Z = (1¡ ¯)(1¡ c)Y + ¯¸Zd ¡ ¯¸Z ¡ (1¡ ¯)(B + I) (21)
?????(20)(21)????? (Y ¤?Z¤)??????????0@ _Y
_Z
1A =
0@ ¡¯f1¡ c(1 + ¸z0)g ¡ ¯¸
(1¡ ¯)(1¡ c) + c¯¸z0 ¡ ¯¸




Det:J = ¯¸(1¡ c) > 0 (23)
TraceJ = ¡¯f1¡ c+ ¸¡ c¸z0g (24)





?????? 64 ?? 1 ?
?????????
?? z0 < (1¡ c+ ¸)=c¸????????? (25)
?? z0 > (1¡ c+ ¸)=c¸?????????? (26)
???21)???????????????????????????????
?? (22)??????????????????
??? = ¯2f(1¡ c) + ¸(1¡ cz0)g2 ¡ 4(1¡ c)¸ (27)
?????????????????? (22)??????????????
???????????22)?
(1¡ c+ ¸)=c¸¡ 2f(1¡ c)¸g1=2=c¸¯ < z0




1− c + λ
cλ
−
1− c + λ
cλ
+













??? 7??????????z0 ? (1¡ c+ ¸)=c¸¡ 2f(1¡ c)¸g1=2=c¸¯
???????????????????????????????????
??????????z0 ? (1¡ c+ ¸)=c¸???????????????




21) z0 < (1¡ c+ ¸)=c¸ ????TraceJ < 0 ?????????????
22) ???????????????????????????????????????
23) ?????????????? ¯ ? 0.8 ???????????????????? 0.8?¸
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(2) z0 ??? _Y = 0?? _Z = 0????







1¡ c(1 + ¸z0) (29)
????????
?? z0 < (1¡ c)=c¸???? _Y = 0????????? (30)
?? z0 > (1¡ c)=c¸???? _Y = 0???????? (31)







(1¡ ¯)(1¡ c) + c¯¸z0 (32)
?????????
?? z0<¡(1¡ c)(1¡ ¯)=c¯¸???? _Z = 0????????? (33)
?? z0>¡(1¡ c)(1¡ ¯)=c¯¸???? _Z = 0???????? (34)











f1¡ c(1 + ¸z0)gf(1¡ ¯)(1¡ c) + c¯¸z0g (35)
?????
??¡ (1¡ c)(1¡ ¯)=c¯¸ < z0 < (1¡ c)=c¸????
_Y = 0???? < _Z = 0???? (36)
?? z0 < ¡(1¡ c)(1¡ ¯)=c¯¸ < 0????
_Y = 0???? > _Z = 0???? (37)
?? (1¡ c)=c¸ < z0???? _Y = 0???? > _Z = 0???? (38)
????1998??????2009?????????? 0.3 ???????
?? (1¡ c+ ¸)=c¸¡ 2f(1¡ c)=¸g1=2=c¸¯ = ¡0:199 < 0
?? (1¡ c+ ¸)=c¸ = 2:08
?????????????????????2009??????????? z0(D) ? 0.8?1.8
??????????????????????????????????
24) z0 < (1¡ c)=c¸ ????(29) ??? _Y = 0 ?????????????
25) z0 < ¡(1 ¡ c)(1 ¡ ¯)=c¯¸ ????(1 ¡ ¯)(1 ¡ c) + c¯¸z0 < 0 ????(32) ???
_Z = 0 ?????????????
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????
???(1¡ c+ ¸)=c¸¡ 2f(1¡ c)¸g1=2=c¸¯ ? ¡(1¡ c)(1¡ ¯)=c¯¸??
?????????
(1¡ c+ ¸)=c¸¡ 2f(1¡ c)¸g1=2=c¸¯ R ¡(1¡ c)(1¡ ¯)=c¯¸
, 1¡ c+ ¯¸ R 2f(1¡ c)¸g1=2
, ¯ R 2f(1¡ c)=¸g1=2 ¡ (1¡ c)=¸ (39)
???26)?????¸????????????
¯ < 2f(1¡ c)=¸g1=2 ¡ (1¡ c)=¸ (40)
???27)?(39)(40)???
(1¡ c+ ¸)=c¸¡ 2f(1¡ c)¸g1=2=c¸¯ < ¡(1¡ c)(1¡ ¯)=c¯¸ (41)
????
????????z0 ???????? 8????????? 6?????
?????28)?
???????????? _Z = 0????? _Y = 0??????????
??????????????
?? z0 < (1¡ c+ ¸)=c¸¡ 2f(1¡ c)¸g1=2=c¯¸
??? _Z = 0???? < _Y = 0???? < 0?????????????
????????29)
26) (1¡ c+ ¸)=c¸¡ 2f(1¡ c)¸g1=2=c¸¯ ¡ [¡(1¡ c)(1¡ ¯)=c¯¸]
???????????????? = (1¡ c+ ¯¸)=c¯¸¡ 2f(1¡ c)¸g1=2=c¸¯
??????1¡ c > 0 ?????? (39) ?????
27) ????????????? 0.8?¸ ????1998???????????? 0.3 ?????
2f(1¡ c)=¸g1=2 ¡ (1¡ c)=¸ = 0:9663 ???????0 < ¯ < 1 ?????? (40) ??
???????????????????
28) ????? 8 ????(1 ¡ c + ¸)=c¸ ¡ 2f(1 ¡ c)¸g1=2=c¯¸ < 0 ??????????
?????? ¯ ????¯ < 2f(1 ¡ c)¸g1=2=(1 ¡ c + ¸) ??????????????
c ? 0.8?¸ ?????? 0.3 ???????2f(1¡ c)¸g1=2=(1¡ c + ¸) = 0:98 ????
0 < ¯ < 1 ????????????????¯ < 2f(1¡ c)¸g1=2=(1¡ c+ ¸) ?????
?????????
29) (30)(33)(37) ???? _Z = 0 ???? < _Y = 0 ???? < 0 ????
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? 8 ?? z0 ??????
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?? (1¡ c+ ¸)=c¸¡ 2f(1¡ c)¸g1=2=c¯¸ < z0 < ¡(1¡ c)(1¡ ¯)=c¯¸
??? _Z = 0???? < _Y = 0???? < 0?????????????
?????30)
?? ¡(1¡ c)(1¡ ¯)=c¯¸ < z0 < (1¡ c)=c¸
??? _Y = 0???? < 0 < _Z = 0??????????????????
????31)
?? (1¡ c)=c¸ < z0 < (1¡ c+ ¸)=c¸
??? 0 < _Z = 0???? < _Y = 0??????????????????
????32)
?? (1¡ c+ ¸)=c¸ < z0 < (1¡ c+ ¸)=c¸+ 2f(1¡ c)¸g1=2=c¯¸
??? 0 < _Z = 0???? < _Y = 0??????????????????
?????33)
?? (1¡ c+ ¸)=c¸+ 2f(1¡ c)¸g1=2=c¯¸ < z034)
??? 0 < _Z = 0???? < _Y = 0??????????????????
???????35)
30) (30)(33)(37) ???? _Z = 0 ???? < _Y = 0 ???? < 0 ????
31) (30)(34)(36) ???? _Y = 0 ???? < 0 < _Z = 0 ????????
32) (31)(34)(38) ????0 < _Z = 0 ???? < _Y = 0 ????????
33) (31)(34)(38) ????0 < _Z = 0 ???? < _Y = 0 ????????
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